The data presented in this article are related to polymer-polymer type charge-transfer blend membranes for fuel cell application. The visible spectra of the charge-transfer (CT) blend membranes indicated formation of CT complex in the blend membranes, and behavior of CT complex formation by polymers was clarified by Job plot of the visible spectra. The effect of fluorine for membrane property and fuel cell performance of CT blend membranes were evaluated by 19 F NMR and overvoltage analysis, respectively.
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Value of the data
Visible spectra indicated that charge-transfer (CT) complex was formed between distinct polymers in membranes.
Integration of all fluorine peaks in 19 F NMR were roughly same between before and after heat treatment.
Overvoltage evaluation of CT blend membranes indicated that the thin CT membrane had a similar resistance comparing with Nafion 212 membrane.
Scheme 1. Synthesis of (a) non-fluorinated sulfonated polyimide (nf-SPI) containing electron-deficient NDI, (b) aromatic polyether containing electron-rich DHN.
Data
The dataset of this article provides CT formation in the blend membranes, effect of heat treatment to fluorine and overvoltage evaluation from fuel cell test using CT blend membranes.
Experimental design, materials, and methods

Synthesis of non-fluorinated sulfonated polyimide (nf-SPI) and aromatic polyether (A-PE)
Nf-SPI was synthesized by the same process and reported also in other literature [1] . The synthesis of A-PE was carried out as reported in the literature [2] . ( Scheme 1). 
Visible transmittance spectroscopy of CT blend membranes
Visible spectra of the blend membranes were measured with a V-650 instrument, an ISV-722 integrating sphere and a SSH-506 sample holder (JASCO, Japan). The Abs as film absorbance was calculated as below ( Fig.s 1 and 2 ):
where Abs is the absorbance normalized by thicknesses of membranes, Abs m is the measured absorbance, l is the thickness of membrane.
Job plot of CT blend membranes ware prepared from PE molar ratio in the CT blend membranes and the normalized absorbance at 530 nm, which was assigned as CT absorption.
2.3.
19 F NMR of CT blend membrane in DMSO-d 6
19 F NMR of SPI/PE CT blend membranes was measured using the samples before and after heat treatment. Heat treatment was carried out at 130°C for 2 h in vacuo (Fig. 3) .
Weight loss (WL) of CT blend membrane
Weight loss (WL) of membrane was calculated as below;
where W d-before and W d-after are the dry masses of the samples before and after experiment, respectively (Fig. 4) .
Proton conductivity of Nafion 212
Through-plane proton conductivities of all membranes were measured by a membrane test system (MTS-740, Scribner) under different temperatures and humidities [3] . The proton conductivity (σ) was calculated as below (Fig. 5) ;
where l is the thickness of membranes between two Pt electrodes, A is overlap area of membranes between the two electrodes, and R m is the resistance of the membranes obtained from the high frequency intercept of the real axis in the Nyquist plots of the impedance spectra. 
Overvoltage evaluation of CT blend membrane
A membrane-electrode assembly (MEA) was fabricated from the CT blend membrane and Nafion 212, and a single cell test was performed following the Ref. [3] . The overvoltage was calculated based on polarization curve and cell impedance according to NEDO (New Energy and Industrial Technology Development Organization, Japan) protocol [4] (Fig. 6) . 
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